In the Netherlands, as in many other countries, general practitioners are gatekeepers for the health care system and they can give patients access to other health professionals such as dieticians. Most Dutch health insurance companies only reimburse consultations by a dietician after referral by a general practitioner or other specialist. However, the role of general practitioners in dietary change is much more comprehensive than a mere gatekeeper function. A study by Hiddink et al (1997a) showed that general practitioners were preferred over 10 other potential nutrition information resources such as dieticians, the Food and Nutrition Education Bureau (voedingscentrum), consumer organizations and food retailers. This was despite the fact that the perceived level of expertise of general practitioners was lower than of dieticians and the Food and Nutrition Education Bureau. Combined with their reach of nearly all segments of the population in a setting that allows for continuity of care (Hiddink et al, 1997a; Van Weel, 1999) , this puts general practitioners in a unique position for nutrition counselling.
In the past number of years, a number of studies on nutrition counselling in general practice have been conducted in a collaborative research effort by Wageningen University and the University Medical Centre St Radboud in The Netherlands. These research efforts have coincided with increasing use of Internet in everyday life, including health applications. Not surprisingly, Internet may also affect general practitioners' nutrition counselling practices. For example, in advance of new legislation effective January 2005 that allows Dutch general practitioners to charge patients for e-mail consultations, one of the largest health insurance companies conducted a pilot project in which patients could use e-mail for tele-consultations with their general practitioner or a locum. Based on the aforementioned collaborative research efforts, this paper describes the rationale for web-based nutrition applications as well as some of the frequently used models and theories. The potentials and pitfalls of (web-based) nutrition counselling in general practice are also discussed.
Models and theories in behaviour change
As Fishbein et al (1992) stated: 'In order to change behavioury it is first necessary to understand why people behave as they do. The more one knows about the variables underlying a person's decision to perform or not to perform a given behaviour, the more likely it is that one can develop successful behavioural intervention programs'. Not surprisingly, many theories originating for example from sociology, psychology and economics have been developed and tested (Allegrante & Roizen, 1998) . Many of these theories assume that behaviour change is the result of a conscious reasoned decision making process. Yet, this assumption may be inappropriate when dealing with health behaviour that is performed on a very regular basis. Other determinants such as emotions and habit may be important. The importance of past dietary behaviour, often seen as a reflection of habit, in explaining current dietary behaviour has been shown (Verheijden et al, 2003) . Using past behaviour as a refection of habit evidently has its limitations. One may wonder, for example, if a single recording of behaviour truly reflects habit. One may also wonder if using past behaviour does justice to issues of automaticity and personal identity which seem so relevant in habit (Aarts et al, 1997; De Vries, 2001) . Another argument to exclude habit as a possible correlate of any given health behaviour is the fact that one cannot change past behaviour, so from an intervention perspective, habit may not be very valuable. Yet no matter how arbitrary the use of past behaviour or habit may be, conservative interpretation of the link between past and current behaviour shows the stability of behaviour across time. This implicates that unhealthy lifestyles are persistent unless health care professionals find ways to engage people in change. It also implicates that healthy lifestyles, once truly established, will be stable too.
The stages of change model for nutrition counselling
It is generally accepted that characteristics of the target group, such as sex, age, socioeconomic status or health risks, should affect the contents and strategies of nutrition counselling to a large extent. The Transtheoretical Model (also known as the Stages of Change Model) is one of the approaches for more extensive target group segmentation. This model postulates that behaviour change occurs through five distinct stages of change defined based on people's current behaviour and their intention to change (Prochaska & DiClemente, 1982 , 1983 . In the precontemplation stage, people are unaware of the consequences of their behaviour and/or the need for behaviour change. In the contemplation stage, people are aware of the need for behaviour change and are thinking about action. In the preparation stage, people are committed to take action in the immediate future, usually measured as the next month. In the action stage, people have made specific overt modifications in their lifestyle within the past 6 months. In the maintenance stage, people have shown the desired behaviour for over 6 months and are working to prevent relapse. Only changes that meet criteria scientists and professionals agree to be sufficient to reduce risks for disease, can be considered action or maintenance. People do not necessarily progress through the stages of change in chronological order and relapse to earlier stages is frequent (Prochaska & Velicer, 1997) .
It is possible to develop different interventions for each of the five stages (Ashworth, 1997) . Tailoring nutrition counselling to the stages of change has been suggested to increase programme effectiveness (Ashworth, 1997; Kristal et al, 1999; Steptoe et al, 1999 Steptoe et al, , 2001 . Although some studies have shown favourable results of stage-matched nutrition counselling (Campbell et al, 1994; Steptoe et al, 1999 Steptoe et al, , 2001 Tilley et al, 1999; Van der Veen et al, 2002) , the principle of stage-matched approaches in nutrition counselling is not undisputed. One of the reasons may be that the behavioural criteria that are set for the action and maintenance stages are related to balance, moderation, and graduation of intake for dietary change, as opposed to complete abstinence such as in smoking cessation in which the Stages of Change Model was originally developed (Prochaska et al, 1994) . The poor understanding of the goal behaviour by the lay public (especially for specific nutrient goals) and common misconceptions in dietary fat intake (Brug et al, 1994; Glanz et al, 1997; Horwath, 1999) complicate the use of the model in practice. The customary approach for people in maintenance (reinforcing people) is inappropriate if people mistakenly think they are eating a low-fat diet. A thorough dietary assessment, preferably conducted by a dietician, with feedback to the patient is therefore recommended, particularly for those patients who think they are eating a low-fat diet.
The applicability of the Stages of Change Model in general practice depends to a large extent on the ease and accuracy of the assessment of patients' readiness to change. In research, motivation to change is most commonly measured using questionnaires and algorithms. In practice, however, the use of questionnaires is limited. General practitioners seem to rely on their judgement of patient's readiness to change. Very little is known about the level of accuracy of this judgement. Research among Dutch general practitioners and dieticians suggests that current counselling efforts to reduce dietary fat intake are often targeted at the wrong people at the wrong time. Dieticians largely overestimated their patients' motivation to change, and general practitioners accurately estimated their patients' motivation to change in less than half of the patients Verheijden et al, 2005) . Since registration is positively correlated with the frequency of preventive activities, regular registration of dietary habits in patients' records may increase the quality of nutrition counselling in the prevention of cardiovascular disease (Ló pez-de-Munain et al, 2001) . Frequently asking patients where they stand with respect to lifestyle change may also lead to large improvements.
Problems and potentials in nutriton counselling in general practice
The role of the general practitioner in long-term change A common problem in lifestyle change is the relative lack of long-term success: lapses and regression occur frequently Adams & White, 2003) . Besides initiating behaviour change, attention thus needs to be focused on providing patients with sufficient knowledge, expertise, self-confidence, skills and support to maintain the desired behaviour. In their overview of assessment and treatment of tobacco use and obesity, Mercer et al (2003) therefore specifically included the health professional's role in the prevention of relapse. As was argued elsewhere (eg, Van Weel, 1999) , continuity of care in primary care may be a key issue in ensuring repetition of nutrition counselling messages over time. Once behaviour change is initiated, it is crucial that patients find ways to incorporate their new healthy behaviour choices in their everyday life. Social support may play an important role in this process (Lloyd et al, 1995; Verheijden et al, 2003) . Since obvious time constraints inevitably limit the attention general practitioners can pay to patients who have gone through the behaviour change process relatively successfully, other support sources are necessary. The role general practitioners can play in giving social support may also be limited because of their nonreciprocal relation with patients.
Collaboration with dieticians
Unfortunately, general practitioners perceive many barriers that limit their nutrition guidance practices, such as lack of nutrition training and education, skills, time and patient motivation (Hiddink et al, 1997b) . Furthermore, a review by Thompson et al (2003) , in which the effectiveness of dietary advice from dieticians was compared with advice from doctors, showed that improvements in blood cholesterol were larger after dietary advice by a dietician. Therefore, as was also suggested by Drenthen (1997) , it is questionable if general practitioners should indeed provide nutrition counselling by themselves. For dietary counselling, collaboration with dieticians, who do have the necessary detailed theoretical and practical skills, could help to remove some of the barriers that are perceived by general practitioners (Van Binsbergen, 1997; Van Weel, 2003) . General practitioners could use their perceived importance and relatively frequent contact with patients to make patients aware of the importance of a healthy diet, and to motivate them for behaviour change. Dieticians could subsequently provide patients with the detailed and practical nutrition counselling general practitioners feel incapable of. A study by Van der Veen et al (2002) showed the feasibility and effectiveness of this approach.
Unfortunately, Australian research recently confirmed earlier findings that general practitioners give lower priority to referring motivated patients to dieticians, than dieticians consider appropriate. General practitioners report lack of patient desire and long waiting lists as important barriers for referral (Nicholas et al, 2003) . Furthermore, general practitioners and dieticians disagree on the level of autonomy dieticians should have in the decision-making process around patients' nutrition care (Gaare et al, 1990) . As was also suggested by Truswell et al (2003) , general practitioners' sharing patients' nutrition management with dieticians can be facilitated when dieticians are allied to primary care settings, thus ensuring regular communication with the general practitioners. Improvements in reimbursement for both general practitioners' and dieticians' nutrition management efforts could also make a positive difference.
Public health and individual approaches in cardiovascular risk reduction Public health strategies usually aim at all members of the population at large (sometimes with special attention for vulnerable groups such as people in the lower socioeconomic classes). The high-risk strategy, which is typical for general practice, by contrast focuses on individuals with a history of (or risk factors for) cardiovascular diseases. Despite this difference, the aims in public health and clinical medicine are the same: to prevent disease and suffering, and to promote health and well-being. Furthermore, while doctors may predominantly target high-risk individuals, they serve the vast majority of the population and therefore contribute to a large extent to the populations' health status (see also Worsley, 1999) . Combining public health and individual approaches in cardiovascular risk reduction is therefore evident. In the province of Limburg in The Netherlands, for example, key stakeholders have combined forces to achieve behaviour change through a combination of highrisk and population-based approaches (This project is known as Hartslag Limburg). The preliminary promising results recently made front-page news in the Dutch national press, and thereby contributed to increasing the public's attention for lifestyle change (Ronda, 2003) . A Dutch health insurance company (VGZ) recently also got media attention for their contribution to the fight against obesity. VGZ is currently conducting a pilot study involving group counselling, exercise and peer support for weight loss among obese people with non-insulin-dependent diabetes mellitus on medication. Participants will receive a full refund of the course fee if they attend at least 90% of the meetings and if they lose 7.5% or more of their initial body weight. The experiences thus far seem promising. The media attention for these initiatives contributes to the public's knowledge and awareness of the need for action for the individuals involved.
Finally, it is interesting to review Maynard's (1997) arguments in relation to the possible competing interests between individual and public health. General practitioners, like all other medical professions, are thought to 'care for the individual patient and to enhance their welfare'. In this view, the use of statins to lower individual patients' cholesterol levels is a likely choice of therapy (Amarenco et al, 2004; Heart Protection Study Collaborative Group, 2004; Jones, 2004) . Lifelong use of statins, however, is a burden on any country's finite health budget. Indeed, a survey among general practitioners showed that concerns about cost were among the most important limiting factors for statin treatment (Kedward & Dakin, 2003) . To achieve maximum efficiency (maximum health gain per unit of resource), Maynard (1997) thus argued that treatment choice should not only depend on a systematic review on the relative effectiveness of the competing interventions but also on treatment costs. In Maynard's reasoning, relatively cheap web-based nutrition counselling interventions can be offered to larger groups of people and may therefore well be preferred over a drug treatment that benefits only the individual.
Potential of computers and Internet for nutrition counselling in general practice
Relatively new computer and Internet technologies may help overcome some of the possible problems that were discussed previously. Technological advancements have made computers and Internet access available to large groups of people worldwide. As result of this, much of the healthrelated information that used to be available only to health workers has now become easily accessible for the general public. Although the number of people presenting to their general practitioners with information from Internet is still limited (Malone et al, 2004) , Internet has the potential to play a leading role in empowering patients to take care of their own health. Truswell et al (2003) also stressed the importance of computers and Internet in future nutrition counselling efforts in primary care. One potential barrier to extensive implementation of computer-based approaches is the fact that general practitioners fear for their own status. Indeed, the increasing use of Internet will have its influence on the patient-general practitioner relationship. The challenge is for practitioners to work with this newly found relationship to make it a win-win situation. Accepting that patients are becoming more knowledgeable and that they want to be involved in the decision-making process is an important step in this process (Ford, 2000) .
Abidi & Goh (2000) suggested that 'healthcare information should be personalized according to each individual's healthcare needs and it should be proactively delivered, that is, pushed towards the individual'. We agree that a proactive approach in lifestyle counselling may help to reach people who are unaware of their problem behaviour, or unmotivated to change. The feasibility of such a proactive approach through the Internet is yet uncertain as people would have to make the effort to register, to log on to health web sites or to read their personalized text messages for example via e-mail, PDAs and cell phones. Although current Internet users predominantly have a high education level and a high socioeconomic status, Internet may also be extremely powerful in reaching people with lower education and socioeconomic status levels. They would particularly benefit from the individualized pace of interactive instruction and learning that can be guaranteed through Internet applications. The potential engagement of people with a lower socioeconomic status is especially relevant as they are less healthy than their higher socioeconomic class counterparts, but usually hard to reach with lifestyle programmes (Lewis, 1999) . Prospects are that Internet will cease to be available only for the relatively rich, and that consequently, it will increasingly become part of our everyday life (Brodie et al, 2000; Kraut & Kiesler, 2003) .
As patients appear not to question the quality and reliability of online health information, general practitioners should start helping their patients to identify and use the most reliable information sources (see also Malone et al, 2004) . General practitioners could also collaborate with (regional) dieticians to develop new nutrition counselling websites that will likely prove to be a valuable addition to the generic information on cardiovascular health that is readily available online, for example through the websites of the Netherlands Heart Foundation and the Netherlands Nutrition Centre. An important benefit of these new general practice-based websites is that they can contain specific information that is relevant for high-risk patients. Furthermore, linking patients' electronic medical records to these new websites can help to make the online counselling more personally relevant for the individual. At the same time, this enables the general practitioner to keep an overview of the treatment of the patient.
Increasing numbers of general practices replace their paper-and-pencil patient records for electronic medical records. While true concerns about privacy of the electronic records remain, success stories are increasingly getting the overhand (Safran, 1994; Barrows & Clayton, 1996; Pendrak & Ericson, 1998; Safran et al, 1999; Mackay, 2004) . For example, evidence shows that computerized reminder prompts can improve physician performance and patient outcomes (Bodenheimer & Grumbach, 2003) . Van Binsbergen and Drenthen (1999, 2003) discussed the potential of a computerized consult-supporting system on nutrition. They also presented the first positive experiences with patient information letters and indicated the advantages of having immediate electronic access to nutrition information that is relevant for the diagnosis of individual patients.
Implications
As Mant (1997) fittingly stated: 'drugs are not a desirable solution for the unhealthy diets of healthy people'. It is therefore important that general practitioners indeed acknowledge and support their potential role in cardiovascular risk reduction (Mann & Putnam, 1989; Mirand et al, 2002) . In practice, unfortunately, the level of preventive services usually lags behind the guidelines and recommendations (Cohen et al, 1994; Yarnall et al, 2003) . This may be due in part by the fact that some people have adopted the fatalistic viewpoint that nutrition counselling in general practice does not help (Price et al, 2000) . Several studies, however, have shown the opposite (Lindholm et al, 1995; Mant, 1997; Pritchard et al, 1999; Steptoe et al, 1999 Steptoe et al, , 2001 ; Van der Veen et al, 2002) . As large groups of people still fail to meet the dietary recommendations set out by the Health Council, continuous efforts to improve the lifestyle of the population are needed. It may prove useful to adjust nutrition counselling efforts to (motivational) characteristics of individual patients. The Stages of Change Model, as discussed earlier, may provide a framework for this, but other approaches have also been suggested. Notably, many factors can play a role in providing sufficient awareness, motivation and commitment to initiate behaviour change in individual patients and no single theory will serve to understand all the complexities of behaviour change.
General practitioners can play a crucial role in behaviour change (Figure 1 ), for example, by measuring body mass index, blood pressure and cholesterol levels and by providing the appropriate feedback. Creating awareness of one's personal risk is an important step in working towards behaviour change. To provide counselling that is of high interest and relevance to patients, it is crucial that general practitioners repeatedly (re)assess their patients' motivation to change, which is very well possible within the continuity of care framework. General practitioners could subsequently adjust their counselling efforts to (motivational) characteristics of individual patients. Referral of committed patients to a dietician for a thorough dietary assessment and detailed personal advice is also advocated.
New technologies such as computers and Internet have high potential, for example for computerised reminders to the general practitioner, to provide preventive services but also through web-based nutrition counselling and social support applications. An important concern that needs to be addressed before large-scale internet-based counselling applications will be implemented is the doubtful quality of online information. Cooperative efforts, for example of the national college of general practitioners, dieticians' associations and patient interest organizations may lead to websites that are both attractive to the patients and a useful addition to the usual primary care. It is important to note that physical inactivity, smoking, drinking and poor diet are not biomedical conditions that can be fully treated or controlled by general practitioners or any other health worker (Vinson, 2002) . Instead, to be successful, patients need to be actively involved in behaviour change. They need to change their unhealthy lifestyles by forming stable healthy habits. With web-based approaches we only will get people to go to a site if they think there is something for them to find. As opposed to e-mail that you can send out. For this particular study, we did not ask large groups of patients up front whether or not they would be interested, because we thought there was such a big interest that there must be something going on. This was based on focus groups, among others. The results we got afterwards may have shown that we should have done so, and maybe they would have told us that they were not really interested in this for blood pressure. Had it been cancer, yes, but not for these kinds of things.
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Laws:
We should be making use of dieticians expertise at different levels in the process, rather than taking one approach. Van Woerkum: You were rather critical on the applicability of the stages of change model, but did you also look at this model from a more theoretical point of view? It is amazing that in our world this model is very dominating, whereas in the general communication literature it is just one of the possibilities. Another possibility is beginning with small steps of change, and after that inducing certain thoughts about what you have changed in behaviour. For instance in advertising that is a very common way of getting people to your idea. Van Weel: Especially in advertising research, the idea that attitudes precede action is just one of the possibilities, and there is a lot of equivocal evidence that in certain conditions the other way around is more logical. We can look at that research and consider whether it is applicable for us.
Rosser: There are two other things I would add. It should be part of the practice, the dietician should be the main person feeding to it, and in fact one of the ways should be that the dieticians see the patients, and she could refer them to the website. And I would add that it would be helpful to find out how the 32% of the people who did use the website differ from the people that did not? And could you somehow select those folks? So that you could be able to send the website to people that are likely to use it, rather than everybody.
Verheijden: You are lucky in Kingston (Ontario) because you have a dietician in the centre almost full time. This is not the case in very many practices in The Netherlands, or in other countries around the world. This makes it much more complicated to get this cooperation together.
